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ABSTRACT 

The Abort  Advisory System (AAS) as i t  e x i s t s  a t  
MILA/ETR i s  p r i m a r i l y  des igned  for u s e  i n  a n  " a d v i s o r y "  capa-  
c i t y  d u r i n g  manned l a u n c h  o p e r a t i o n s  a t  LC-39 or LC-34. 
AS-502 m i s s i o n ,  however,  w i l l  p r e s e n t  a one-t ime s p e c i a l  
c a s e  t n  t h a t  an  " a b o r t - r e q u e s t "  s i g n a l  f rom t h e  AAS w i l l  
a c t u a l l y  i n i t i a t e  t h e  a b o r t  sequence .  R e s p o n s i b i l i t y  f o r  
i n i t i a t i o n  o f  an  a b o r t - r e q u e s t  w i l l  r e s t  w i t h  t h e  Launch 
O p e r a t i o n s  Manager (LOM) from t h e  t i m e  t h e  LES i s  armed u n t i l  
t h e  space  v e h i c l e  c l e a r s  t h e  LUT. 

The 

F o r  AS-502, t h e r e  w i l l  be  two l i n k s  between t h e  AAS 
and t h e  s p a c e c r a f t  p r i o r  t o  l i f t o f f - - a n  a b o r t - r e q u e s t  hard- 
l i n e  from t h e  a b o r t  c o n s o l e  t h r o u g h  t h e  I U  u m b i l i c a l  and a 
450 mc u p l i n k  t h r o u g h  t h e  ETR UHF t r a n s m i t t e r .  However, t h e  
a c t u a l  " a b o r t  command" can  on ly  b e  s e n t  v i a  t h e  450 mc u p l i n k  
w h i l e  t h e  h a r d l i n e  w i l l  f u n c t i o n  as it  would d u r i n g  manned 
o p e r a t i o n s  b y  l i g h t i n g  t h e  a b o r t - r e q u e s t  l i g h t  i n  t h e  C M .  
The S-Band u p l i n k  c a p a b i l i t y  of t h e  AAS t o  s e n d  a n  a b o r t -  
r e q u e s t  s i g n a l  w i l l  b e  a b s e n t  f o r  AS-502 s i n c e  i t  i s  n o t  
p l anned  t o  p r o v i d e  t h e  n e c e s s a r y  s o f t w a r e  f o r  t h e  USB command 
computer .  

The AAS has n o t ,  t o  d a t e ,  e x p e r i e n c e d  a n  a d e q u a t e  
end-to-end t e s t ,  n o r  has it  p a r t i c i p a t e d  i n  a n  o v e r a l l  Apo l lo  
sys t em t e s t .  The f i rs t  i n t e g r a t e d  t e s t  of t h e  AAS i s  c u r r e n t l y  
p l anned  t o  f o l l o w  t h e  EDS t e s t  d u r i n g  t h e  AS-502 S p a c e c r a f t  
R e v e r i f i c a t i o n  Test schedu led  f o r  F e b r u a r y  1 5 .  O v e r a l l  sys t em 
t e s t s  p r i o r  t o  l a u n c h  countdown i n v o l v i n g  AAS p a r t i c i p a t i o n  
w i l l  be  t h e  F l i g h t  Read iness  and Countdown Demons t r a t ion  Tes ts .  

? 

.I 
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The i n i t i a l  d e s i g n  concep t  o f  t h e  Apol lo  Abort  
Advisory  System ( A A S )  was o r i g i n a l l y  e n v i s i o n e d  as a KSC 
sys t em to be r emote ly  o p e r a t e d  by MSC. Later  c o n s i d e r a t i o n s  
of  a p o s s i b l e  pad  c a t a s t r o p h e  l e d  t o  expand ing  t h e  A A S  t o  
a l s o  i n c l u d e  o p e r a t i o n a l  c a p a b i l i t y  by K S C .  Whereas t h e  Abort  
Advisory  System i s  p r i m a r i l y  d e s i g n e d  f o r  u s e  i n  a n  " a d v i s o r y "  
c a p a c i t y ,  t h e  AS-502 m i s s i o n  w i l l  p r e s e n t  a s p e c i a l  c a s e  i n  
t h a t  a n  " a b o r t - r e q u e s t "  from t h e  AAS w i l l  a c t u a l l y  i n i t i a t e  
a n  a b o r t .  T h i s  p a p e r  d i s c u s s e s  t h e  c u r r e n t  s t a t u s  o f  t h e  A A S  
w i t h  r e s p e c t  t o  d e s i g n  and i m p l e m e n t a t i o n  a t  Launch Complex 39 
f o r  AS-502 and f u t u r e  Apo l lo /Sa tu rn  l a u n c h e s .  I n f o r m a t i o n  
p r e s e n t e d  has been  o b t a i n e d  from r e c e n t  m e e t i n g s  a t  K S C  and  
i n f o r m a l  d i s c u s s i o n s  w i t h  p e r s o n n e l  a t  Goddard and t h e  KSC/USB 
s i t e .  

1 . 0  GENERAL 

From T-10 minu tes  i n  t h e  AS-502 countdown (when 
t h e  p y r o  and l o g i c  buses  are armed) u n t i l  t h e  v e h i c l e  c l e a r s  
t h e  LUT f o l l o w i n g  l i f t o f f ,  t h e  Launch O p e r a t i o n s  Manager ( L O M )  
w i l l  have t h e  c a p a b i l i t y  t o  i n i t i a t e  a s p a c e c r a f t  a b o r t .  
Dur ing  t h e  countdown f o r  a l l  o t h e r  ( e x c e p t  BP-30) m i s s i o n s ,  
t h e  LOM w i l l  o n l y  be able  t o  s e n d  a n  " a b o r t  r e q u e s t "  s i g n a l  
which i l l u m i n a t e s  a l i g h t  on t h e  main d i s p l a y  c o n s o l e  i n  t h e  
CM. It i s  t h e n  t h e  r e s p o n s i b i l i t y  o f  t h e  f l i g h t  crew t o  
a c t u a l l y  i n i t i a t e  t h e  a b o r t .  I n  t h e  c a s e  o f  manned v e h i c l e  
countdowns,  t h e  LOM w i l l  have a n  a b o r t - r e q u e s t  c a p a b i l i t y  
soon a f t e r  t h e  CM a c c e s s  arm i s  wi thdrawn.  The  f o l l o w i n g  are  
t h e  a b o r t  c o n d i t i o n s  f o r  manned or unmanned s p a c e c r a f t  under4 
which t h e  Launch O p e r a t i o n s  Manager would have t o  i n i t i a t e  
a b o r t / a b o r t  r e q u e s t  a c t i o n :  

# 

a .  An u n c o n t r o l l a b l e  f i r e  which would r e s u l t  
i n  t h e  l o s s  o f  t h e  s p a c e c r a f t  

b .  An e x p l o s i o n  which would r e s u l t  i n  t h e  
loss o f  t h e  s p a c e c r a f t  
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c .  A s i t u a t i o n  p r i o r  to t o w e r  c l e a r a n c e  where 
t h e  l a u n c h  v e h i c l e  l o s e s  p o s i t i v e  v e r t i c a l  
mo t ion  

d .  When t i p o v e r  o f  t h e  s p a c e  v e h i c l e  i s  a p p a r e n t  

e .  Any s t r u c t u r a l  f a i l u r e  of t h e  l a u n c h  v e h i c l e  
which would r e s u l t  i n  l o s s  of  t h e  s p a c e c r a f t .  

2 . 0  SYSTEMS DESCRIPTION 

F i g u r e  1 i s  a s i m p l i f i e d  b l o c k  d iagram o f  t h e  
Abort  Advisory  System as i t  e x i s t s  i n  t h e  MILA/ETR area f o r  
u s e  a t  LC-39. The a b o r t  c o n s o l e  shown i n  F i g u r e  1 i s  l o c a t e d  
i n  e a c h  o f  t h e  f i r i n g  rooms ( F i r i n g  Rooms 1, 2 ,  or 3)  i n  t h e  
L C C  a t  LC-39. Each o f  the  c o n s o l e s  l o c a t e d  i n  t h e  f i r i n g  
rooms i s  i d e n t i c a l ,  however o n l y  one can  b e  a c t i v e  a t  a t ime 
There  i s  a l s o  a n  a b o r t  c o n s o l e  i n  t h e  LC-34 b lockhouse .  Each 
c o n s o l e  i s  compr ised  o f  t h e  f o l l o w i n g  f o u r  p a n e l s :  

a .  Cue-Info P a n e l  

b .  T e l e v i s i o n  Monitor  P a n e l  

c .  T e l e v i s i o n  S w i t c h i n g  P a n e l  

d .  Abort  P a n e l .  

P a n e l s  ( a ) ,  ( b ) ,  and ( e )  above are  used  o n l y  t o  
p r o v i d e  i n f o r m a t i o n  t o  t h e  Launch O p e r a t i o n s  Manager. The Cue- 
I n f o  P a n e l ,  ( a )  above ,  c o n t a i n s  s i x  d i s p l a y  l i g h t s ,  f o u r  o f  
which are  used  t o  i n d i c a t e  a h a z a r d o u s  s t a t u s  to t h e  LOM. 
These c u e - l i g h t s  a re  n o t  p a r t  o f  a n  a u t o m a t i c  s y s t e m ,  b u t  a r e  
manua l ly  i n i t i a t e d  b y  p e r s o n n e l  a t  remote  l o c a t i o n s .  The 
f o l l o w i n g  i s  a l i s t  of  t h e  c u e - i n d i c a t i o n s  t o g e t h e r  w i t h  t h e  
c r i t e r i a  f o r  a c t i v a t i o n  and t h e  a p p l i c a b l e  t i m e  frame. 

1. 

2 .  

3.  

4 ,  

Cue-Light A c t i v a t i o n  C r i t e r i a  

T h r u s t  Chamber Loss o f  p r e s s u r e  on 
Press .  one F-1 e n g i n e  t h r u s t  

chamber 

Engine G i m b a l  One e n g i n e  h a r d o v e r  
P o s i t i o n  

Tank P r e s s u r e  Common Bulkhead A p  
u n s a f e  

Hazardous Gas Dangerous GH2 
c o n c e n t r a t i o n  

T i m e  Frame 

From l i f t o f f  t o  
t ower  c l e a r a n c e  

From e n g i n e  
i g n i t i o n  to t ower  
c l e a r a n c e  

LES arm t o  tower  
c l e a r a n c e  

LES arm to T-5 
s e c o n d s  
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R e s p o n s i b i l i t y  for i n i t i a t i n g  t h e  f i r s t  t h r e e  cue-  
l i g h t s  above rest ,s  w i t h  t h o s e  p a r t i c u l a r  sys t em e n g i n e e r s  who 
are m o n i t o r i n p  r e a l  t i m e  r e a d o u t s  on s t r i p  c h a r t s  i n  t h e  CIF.. 
Hazardous g a s . m o n i t o r i n g  i s  done by p e r s o n n e l  i n  t h e  LCC. 

The Abort  P a n e l ,  ( d )  above ,  p r o v i d e s  t h e  means o f  
i n i t i a t i n g  an  a b o r t - r e q u e s t  (or i n  t h e  c a s e  o f  5 0 2 ,  a n  a b o r t -  
command). The Abort  P a n e l  a l s o  c o n t a i n s  e i g h t  i n d i c a t o r s  
d i s p l a y i n g  such  i n f o r m a t i o n  a s  ordnance-safe /a rmed,  ETR/USB 
command c a r r i e r  s t a t u s ,  e t c .  There are  a l s o  i n d i c a t o r s  which 
show when a n  a b o r t  r e q u e s t  i s  e n a b l e d ,  i n i t i a t e d ,  and r e c e i v e d  
by t h e  s p a c e c r a f t .  The las t  i n d i c a t o r  on t h e  p a n e l ,  l abe led  
"S/C Abor t , "  i s  o n l y  a c t i v a t e d  when t h e  AAS r e c e i v e s  a s i g n a l  
t h a t  LES has f i r e d  and CM/SM s e p a r a t i o n  has o c c u r r e d .  I f  t h e  
LOM wishes  t o  i n i t i a t e  a n  a b o r t ,  t h e  p r o c e d u r e  i s  t o  f i r s t  
p l a c e  t h e  s w i t c h  l o c a t e d  on t h e  a b o r t  p a n e l  l a b e l e d  Abort  
Reques t  "A" i n  t h e  O N  p o s i t i o n  and  t h e n  back t o  t h e  OFF p o s i t i o n .  
T h i s  i s  f o l l o w e d  u s i n g  t h e  same p r o c e d u r e  w i t h  t h e  Abort  Reques t  
" B r r  s w i t c h  which a c t s  as a backup. 

A s  shown i n  F i g u r e  1, t h e  a b o r t  r e q u e s t  s i g n a l  (or 
i n  t h e  c a s e  of  AS-502, t h e  " a b o r t  command" s i g n a l )  i s  s e n t  
v i a  e i t h e r  o f  two c h a n n e l s  l a b e l e d  Abort  Reques t  "A" and  
Abort  Reques t  ''B." Each o f  t h e s e  a b o r t  commands i s  s e n t  t o  
t h e  a b o r t  s e q u e n c e r  l o c a t e d  a t  t h e  USB s i t e .  E i t h e r  t h e  "A" 
or "B" command once i n i t i a t e d  i s  s e n t  t o  t h e  a b o r t  s e q u e n c e r  
o v e r  t h r e e  guarded  h a r d l i n e  c i r c u i t s .  The a b o r t  s e q u e n c e r  
must r e c e i v e  a s i g n a l  on a t  l e a s t  two of  t h e  t h r e e  h a r d l i n e s  
f o r  e i t h e r  o f  t h e  "A" or "B" a b o r t  r e q u e s t s .  The r e a s o n  Abort  
"A" and Abort  "B" are  i n i t i a t e d  s e p a r a t e l y  i n  t h e  p r o c e d u r e  i s  
t h a t  t h e  a b o r t  s e q u e n c e r  c l e a r s ,  s e l e c t s  and  e x e c u t e s  t h e  a b o r t  
r e q u e s t s  on a p r i o r i t y  bas i s ;  t h a t  i s ,  wh icheve r  one i s  r e c e i v e d  
f i r s t .  

The a b o r t  r e q u e s t  (or command) i t s e l f  i s  a c t u a l l y  
s t o r e d  i n  t h e  command computer l o c a t e d  a t  t h e  USB s i t e  (see 
F i g u r e  1). The j o b  o f  t h e  a b o r t  s e q u e n c e r  i s  t o  g e t  t h e  
command computer  t o  i s s u e  t h e  a b o r t  command. It d o e s  t h i s  w i t h  
a 3 0 - b i t  coded word. MCC-H a b o r t  r e q u e s t s  do n o t  go t h r o u g h  
t h e  a b o r t  s e q u e n c e r ,  however,  b u t  t h r o u g h  GSFC v i a  a h a r d l i n e  
d i r e c t  t o  t h e  USB command computer i t s e l f .  After  a command 
from e i t h e r  K S C  or MSC, t h e  command computer  i s s u e s  a 1 k i l o b i t  
s i g n a l  t h r o u g h  t h e  2 0 1 B  data  modems t o  t h e  Down Range Upl ink  
( D R U L )  where t h e  d i g i t a l  command i s  c o n v e r t e d  t o  d r i v e  t h e  
UHF command t r a n s m i t t e r .  The UHF command t r a n s m i t t e r  u p l i n k s  
t h e  a b o r t  command t o  t h e  s p a c e c r a f t  v i a  450 mc. The space -  
c r a f t  w i l l  con f i rm when an a b o r t - r e q u e s t  has been r e c e i v e d  
i n c l u d i n g  CM/SM s e p a r a t i o n  th rough  t h e  "S" Band and VHF 
downl inks .  
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I n  f u t u r e  m i s s i o n s ,  t h e  USE command computer  would 
a l s o  send  a n  a b o r t - r e q u e s t  t h r o u g h  t h e  USB :;-Band t r a n s m i t t e r .  
F o r  AS-,502, however ,  t h e  S-Band u p l i n k  w i l l  n o t  b e  u s e d  s i n c e  
t h e  a c t u a l  s o f t w a r e  r e q u i r e d  f o r  a n  S-Band a b o r t - r e q u e s t  w i l l  
n o t  be  i n  t h e  command computer .  

The a b o r t - r e q u e s t  h a r d l i n e  shown i n  F i g u r e  1 l e a d i n g  
from t h e  a b o r t  c o n s o l e  t o  t h e  S/C ( t h r o u g l l  t h e  I U  u m b i l i c a l )  
p r o v i d e s  a l i n k  o n l y  d u r i n g  t h e  t i m e  p r i o r  t o  v e h i c l e  l i f t -  
o f f .  Abort  "A"  or "B" w i l l  s e n d  a s i g n a l  t h r o u g h  t h e  h a r d l i n e .  
T h i s  w i l l  r io t ,  however ,  command a n  a b o r t  i n  AS-502 b u t  w i l l  
o n l y  power t h e  a b o r t  r e q u e s t  l i g h t  i n  t h e  s p a c e c r a f t .  The 
a c t u a l  a b o r t  command l i n k  f o r  AS-502 w i l l  be o n l y  t h r o u g h  t h e  
UHF 450 me u p l i n k .  

3 . 0  SYSTEM SAI%TY 

The AAS sys t em w i l l  n o t  be  ''hot" u n t i l  t h e  v e h i c l e  
p y r o  and l o g i c  b u s e s  a re  armed and  a l l  s a f e t y  c h e c k s  a r e  
removed. There  are  t h r e e  p o i n t s  a t  which t h e  s y s t e m  i s  sa fed .  
A l l  a r e  a t  t h e  USB s i t e .  Two o f  t h e s e  a re  manual R F - i n h i b i t  
s w i t c h e s  l o c a t e d  on t h e  o u t p u t  s i d e  o f  t h e  command computer  
(see F i g u r e  1). The  t h i r d  s w i t c h ,  also manual ,  i s  a l o g i c -  
i n h i b i t  s w i t c h  l o c a t e d  between t h e  a b o r t  s e q u e n c e r  and t h e  
command computer .  

- 

P r i o r  t o  a rming  l o g i c  and  p y r o  b u s e s  (LES A r m )  
d u r i n g  countdown, t h e  p o s i t i o n  o f  t h e  R F - i n h i b i t  s w i t c h e s  a re  
c o n t r o l l e d  by MSC s i n c e  t h e y  a r e  u s i n g  t h e  UHF s y s t e m  t o  s e n d  
o t h e r  u p l i n k  commands t o  t h e  s p a c e c r a f t .  T h e  l o g i c - i n h i b i t  
s w i t c h  between t h e  a b o r t  c o n s o l e  and  t h e  a b o r t  s e q u e n c e r  i s  
p h y s i c a l l y  l o c a t e d  a t  t h e  USB s i t e ,  b u t  t h e  safe/arm p o s i t i o n  
o f  t h e  s w i t c h  i s  c o n t r o l l e d  by  v o i c e  command from t h e  Launch 
O p e r a t i o n s  Manager.  The LOM, however ,  c a n  o n l y  assess A A S  
s t a t u s  v i a  t h e  01s and t h e  s t a t u s  l i g h t s  on h i s  a b o r t  c o n s o l e  
which come from t h e  a b o r t  s e q u e n c e r  c o n s o l e  a t  t h e  USB s i t e .  
O p e r a t o r s  a t  t h e  USB s i t e  w i l l  o n l y  s e n d  a g r e e n  l i g h t  i n d i -  
c a t i n g  a " h o t "  sys t em a f t e r  t h e y  have  p l a c e d  a l l  t h r e e  i n h i b i t  
s w i t c h e s  i n  t h e  "arm" p o s i t i o n  and t h e  s y s t e m  i s  r e a d y .  

The a b o r t  c o n s o l e  i t s e l f  a l s o  c o n t a i n s  a s a f e t y  
measure  t o  i n s u r e  p o s i t i v e  c o n t r o l  o f  power t o  t h e  Abort  
Reques t  s w i t c h e s .  T h i s  i s  i n  t h e  form o f  a r o t a t i o n  s w i t c h  
l o c a t e d  on t h e  a b o r t  p a n e l  l abe led  "Enab le . "  The E n a b l e  
s w i t c h  r e q u i r e s  i n s e r t i o n  of a k e y  i n  o r d e r  t o  t u r n  t h e  s w i t c h  
and  c l o s e  t h e  power c i r c u i t  up t o  t h e  Abort  Reques t  s w i t c h e s .  
D u r i n g  t h e  countdown f o r  AS-502, i t  i s  c u r r e n t l y  p l a n n e d  t o  
power t h e  a b o r t  c o n s o l e  a t  T-45 m i n u t e s .  The  p y r o  and l o g i c  
b u s e s  w i l l  be  armed a t  T-10 m i n u t e s .  F o r  manned m i s s i o n s  f rom 
LC-39 and  LC-34,  t h e  p y r o  and l o g i c  b u s e s  w i l l  b e  armed 
f o l l o w i n g  s p a c e c r a f t  c l o s e o u t  and r emova l  of t h e  a c c e s s  a r m  
( a b o u t  T-29 m i n u t e s ) .  
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The Abort  Advisory System h a s  n o t ,  t o  d a t e ,  e x p e r i -  
enced  a n  a d e q u a t e  end-to-end t e s t ,  n o r  h a s  i t  p a r t i c i p a t e d  i n  
an  o v e r a l l  Apol lo  sys t em t e s t .  The f i r s t  i n t e g r a t e d  t e s t  f o r  
t h e  ABS i s  p r e s e n t l y  p lanned  d u r i n g  t h e  S p a c e c r a f t  R e v e r i f i -  
c a t i o n  T e s t  s c h e d u l e d  f o r  Februa ry  15 .  The s c h e d u l e d  o v e r a l l  
t e s t s  ( p r i o r  t o  a l a u n c h )  i n v o l v i n g  A A S  p a r t i c i p a t i o n  w i l l  be  
t h e  AS-502 F l i g h t  Read iness  T e s t  and Countdown Demons t r a t ion  
T e s t .  

2032-CHE-gmp C .  &&= H .  E l  
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